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1970 KVICHAK RIVER SOCKEYE SALMON SMOLT STUDIES 

Robert D . Paulus 
Michael L .  McCurdy 

Alaska Department of Fish and Game 
Division of Commercial Fisheries 
2 12 East International Airport Road 

Anchorage, Alaska 99502 

INTRODUCTION 

1970 represents the seventeenth year  that  an index has  been obtained 
on sockeye salmon smolt (Oncorhynchus nerka) leaving Iliamna Lake and 
migrating down the Kvichak River. Information obtained from these  indices 
i s  used to  forecast age composition and magnitude of adult returns t o  the 
Kvichak River. The data is a l so  used to evaluate smolt production from vari- 
ous leve ls  of adult  escapement.  

The ind ices ,  however, have proven to be unreliable a s a source of 
information from which to  predict adult sockeye returns to the Kvichak River. 
Factors producing tkis  unreliability are  smolt which migrate beneath the i ce  
from the lake break-up, irregular river bottom contour, two channels a t  the 
operations s i t e ,  and annual variations in  water l eve l ,  turbidity, and light 
intensity.  The l a s t  two factors influence the amount of net  avoidance exhi- 
bited by the smolt. 

The index project h a s ,  however, provided some information on popu- 
lation dynamics of the Iliamna Lake system sockeye salmon and i t s  continua- 
tion i s  necessi ta ted by need of comparative annual da ta .  

A federally funded program, using funds from the Commercial Fisheries 
Research and Development Act (P.  L .  88-309) , was  initiated i n  19 65 to  improve 
the index or obtain an  outmigration estimate.  Beginning the f iscal  year  1969- 
70 the program funding was switched to the Anadromous Fish Act (P. L.  89-304) . 

To the long-standing problem of achieving a total  smolt outmigration 
sonar electronics are  being applied. The f i rs t  model of a sonar unit for count- 
ing smolt was designed a t  Bendix Electrodynamics Division in 1969-70 by the 
head engineer of Oceanica , Mr. A1 Menin. Menin is the engineer responsible 
for the creation of the adult salmon sonar counter presently in use  in several  



Alaskan streams. Tests on the transducers were made in the Nimbus Hatchery 
in  Sacramento, California and i n  the Bendix sonar testing pool. 

The first field t e s t  was made in  the Kern River in  California on 90 mm 
trout fingerlings which caused a strong response on the counter. The unit was 
then disassembled and shipped to  Bristol Bay. Figure 1 il lustrates the s i t e s  
of operation for the smolt sonar. 

METHODS AND PROCEDURES 

Index Project 

To obtain the 1970 smolt index the same methods and procedures were 
used a s  in pas t  years .  The equipment consisted of a standard 4 foot x 4 foot 
fyke ne t ,  a cod-end, and photo-electric counters. The s i t e  of operations 
were a t  the  same location (Figure 1) and a t  the same depth.  Due to early lake 
break-up, fyke net fishing began May 2 in anticipation of an  early outmigration 
and ended June 15. Use of photo-electric counters began May 2 1  and terminated 
June 5.  

Total Outmigration Estimate 

The first  s i t e  of operations for the  sonar equipment was the river channel 
located about a quarter mile upstream from the index s i te .  A system of anchors 
and ropes were used to insta l l  the gear on the river bottom. The inshore array 
was  installed in  5 feet  of water (minimum operational depth) and the offshore 
array in about 7 .5  feet of water.  Maximum operational depth i s  1 2  feet .  Sur- 
face water velocit ies (0.3 feet  below the surface) varied from 5 . 2  5 f .  p . s . over 
the inshore array to 6.09 f .p.  s .  (Table 1) over the offshore array. The s i te  was  
near the wes t  side of the river where channel width i s  about 500 feet .  During 
the la t ter  part of the outmigration, another s i te  of operations was  located about 
50 yards offshore of the index s i te .  

The sonar ladder-like arrays were made of 8 -3/4 inch I .  D . plast ic  pipe 
primary r a i l s ,  with 4-inch crossbars or "rungs,  " which are  attached by s tee l  
hose clamps. The complete unit consis ts  of two sections 11 feet  long, 3 feet 
wide,  with a maximum height of 1 . 7  feet .  Alternately mounted on each  section 
are  vertical and lateral  scanning transducers.  The transducers are  mounted 
0.8 feet  apar t .  The vertical mounts count smolt in  the surface water while the 
lateral  mounts count smolt downstream of the array in  the bottom area thus  
eliminating "unscanned" areas  for which corrections had to  be made on the 
adult  array. The lateral  scanning transducers are  a t  a n  angle of 20° to the  
bottom. Each section i s  equipped with 200 feet  of cable and 50 fee t  of hose 



1 - Sc%n3r Site A ,  Inshore 
2 - S ~ n a r  Site A, r?id-channel 
3 - Sniiar  Site F',, Index area 
4 - Inde:; site 

Figure 1. Upper Kvichak River sample s i tes  and points of interest ,  1 9 7 0 .  



Table 1. Kvichak River water velocit ies a t  sonar t e s t  a reas  1970, measured 
June 8 ,  with Std. Model 622 Gurley Meter. 

Water velocit ies l/ 
Depth Index Sonar s i te  Sonar s i te  A 
in  feet  s i te  B A (inshore) (mid-channel) 

5 .0  Bottom (5.00') Bottom ( 5 . 3  0 ')  4.78 

8 . 0  Bottom (7 .50 ' )  

1/ Measured in  feet  per second. 



through which ai r  or water i s  pumped to  float or sink the array.  See Figure 2 
for an  array illustration. The smolt counter has: (1) a control for water vel- 
ocity; (2) a control for depth; (3) a battery (power source) condition meter; and 
(4) digital  printers for upper and lower counts and can record a t  5 ,  1 0 ,  or 15 
minute intervals.  See Figure 3 for an  example of a data print. 

Calibrations of the sonar counts (a biomass estimate) were conducted 
by the use of a metal 4 foot by 4 foot fyke trap mounted on pontoons or a 6 foot 
by 4 foot fyke net.  The calibrating devices  were placed far enough downstream 
s o  a s  not to  interfere with the lateral  scanning sonar pulses .  Calibrations 
were conducted by key-setting the counters to  zero,  attaching a cod-end to 
the trap or net ,  accumulating 20 to  40 counts ,  pulling the cod-end, obtaining 
a total f ish weight, and removing a randomly selected one pound sample for a 
f ish per pound ratio. Fish per sonar count was thus determined for each  cali-  
bra tion. 

DATA SUMMAW 

Index Project 

Water temperatures ranged from 35' to 52' F . ,  with a mean of 44.3O F. 
(Appendix Table A-1) . Although spring breakup came in mid-April, earlier than 
ever recorded, the beginning of peak outmigration was not unusually early 
(Appendix Table A-3) . 

The total expanded index was 483,638 smolt (or 14.5 index points) . 
Approximately 54 percent of the index or 259,440 smolt occurred during a three- 
day period beginning May 26-27 and ending May 28-29. Total index hour 
(2200-0100) catches  totaled 218,951 (45 percent of the total  index) or 6.6 
index points (Appendix Table A-2 and Figure 4 ) .  Percent of index catch taken 
during index hours and age composition i s  presented in  Appendix Tables A-6 
and A-7. 

Age I smolt comprised 38.3 percent (1 85,356) of the total  index with 
Age I1 smolt making up the balance (61.7 percent or 298,28 2) of the total index. 
Age I smolt averaged 90.8 millimeters in  length and 6.0 grams i n  weight. Age 
I1 smolt averaged 110.2 millimeters and 11.0 grams (Table 2 ) .  Age I smolt 
were above while Age I1 equaled the 16-year average lengths and weights for 
their respective age c l a s se s  (Appendix Table A-4) . 

Forty-four 1-pound and seventeen 2-pound samples were taken to  deter- 
mine average lengths ,  weights and a n  age c l a s s  separation range. This range 
was determined by aging sca les  from smolt, which by lengths,  bracketed the 
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Tab le  2.  Weighted  l eng th  f r equenc ie s  o f  s o c k e y e  sa lmon smol t ,  Kvichak River ,  
i n d e x  site, 1 9  7  0 .  

Length Length 
(mm) Frequency (mm) Frequency 

7  8  1 0 4  97 1 , 4 5 8  
7  9  7  1 9 8  2 , 1 5 4  
80 958 99 1 , 6 9 1  
8  1 577 100  3 ,378  
82  1 , 0 4 1  101  5 ,352  
8 3  2 ,748  102  4 ,246  
8 4  4 , 2 6 3  1 0 3  8 , 0 1 0  
8 5  6 ,348  1 0 4  9 , 7 4 2  
8 6  6 , 2 1 7  1 0 5  1 3 , 0 9 0  
87 9 , 4 4 4  1 0 6  1 4 , 2 0 0  
8  8  1 3 , 6 7 8  107  1 6 , 1 6 9  
8  9  1 7 , 0 6 1  1 0 8  24 ,394  
90 27 ,745  109 22 ,952  
9 1  1 4 , 1 3 6  11 0  2 6 , 0 7 4  
92 1 7 , 8 7 6  111 26 ,099  
9 3  1 3 , 2 4 3  1 1 2  2 9 , 1 7 8  
94  1 9 , 8 7 0  1 1 3  23 ,020  
95  1 0 , 0 3 3  1 1 4  1 3 , 1 4 1  
96  1 0 , 5 6 1  1 1 5  1 4 , 7 6 2  
97 3 , 5 6 8  11 6  9 , 9 9 8  
98  3 , 8 2 9  117  6 ,822  
99 1 , 9 8 5  11 8  6 , 5 3 1  

119 2 , 6 9 6  
120 6 ,562  

Age I smol t  = 1 8 5 , 3 5 6  121  2 ,128  
122 1 , 8 0 0  

Pe rcen t  - - 3 8 . 3  1 2 3  766 
1 2 4  335 

Average l eng th  = 9  0 . 8  125  1 , 0 7 8  
127 434 

Average we igh t  = 6.0  130  22 

Percent  - - 61.7 

Average l eng th  = 11 0 .2  

Average we igh t  = 11 .0  



range of separation. Verification of this range separation was continued 
throughout the duration of the outmigration. The separation was  determined 
to  be between the lengths of 97 to 99 millimeters (Table 2 and Figure 5 ) .  

Photo-electric counter calibrations were conducted from May 2 1  to 
June 5 .  The method of calibration was  the same a s  used in past  years .  
Daily conversion ratios of smolt per count ranged from 2.5 6 t o  8.0 6 .  The 
seasonal  average was 5.8 3 .  During the season  7 3 calibrations were taken. 
See Appendix Table A-5 for the season ' s  da ta .  

The seasonal  average of 5.83 represents an  arithmetic mean of a l l  the 
calibrations taken. 

Arrival da te  on timing, run duration, and age c l a s s  by numbers of smolt 
produced from escapements i s  shown in Appendix Tables A-8, A-9 and A-1 0. 

Total Outmiqration Estimate 

During the season a total  of 52  calibrations were taken. One calibra- 
tion ser ies  was made on May 30-31 , giving 18 calibrations having an average 
smolt per count of 24.68. After adjustments,  34 additional calibrations were 
made with an average of 84.69 smolt per count. The range of smolt per count 
on May 30-31 was 7.54 to  85.87,  and after adjustment 20.68 to  225.96. See 
Table 3 for a summary of sonar calibrations. In 1970 an increase in catch per 
count with increased counts per minute was apparent. 

The data a l so  indicated that  there is an increase i n  fish per count a s  
the number of f ish per pound increases .  This is expected s ince the biomass 
of small fish is l e s s  than large f ish,  thus requiring more small f ish to  trigger 
a count. 

During the portion of the season that  a n  array was fished offshore of 
the index s i t e  a difference, sometimes considerable,  was noted between the 
two s i tes  in  passage rates (smolt per minute) and age composition (smolt per 
pound) ( s ee  Table 4) .  



Length of smolt in millimeters 

Figure 5. Weighted length frequencies of sockeye salmon smolt in millimeters, 
Kvichak River, index s i t e ,  1970. 
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Tab le  4.  Compara t ive  i n d e x  a n d  smol t  site c a t c h e s  for r e l a t e d  t ime  p e r i o d s ,  
Kvichak River ,  1970 .  

D a t e  Time M i n u t e s  Pounds  ~ _ 1 /  l b .  Smolt S/min. Lbs ./min 

5/30-31 
I n d e x  2230-2400 90 1 1 0 . 4  47.0 5 , 1 8 9  57 .6  1 . 2 3  
Sonar  2232-2358 86  7 8 . 4  51 .7  4 , 0 5 1  47 .1  0 .91  

6/3-4 
I n d e x  2200-0008 128  8 8 . 6  54 .6  4 , 8 4 1  37 .8  0 .69  
Sonar  2 2 0 0 - 0 0 0 4 U  97  1 1 0 . 4  58 .8  6 , 4 9 2  66 .9  1 . 1 4  

6/4 
Index  2300-2400 6 0 1 8 . 8  55.0 1 , 0 3 4  1 7 . 2  0 .31  
Sonar  2250-2306 1 6  3 1 . 4  6 2 . 0  1 , 9 4 7  121 .7  1 . 9 6  

6/5 
I n d e x  2200-2252 -2/' 38 1 0 5 . 1  55 .9  5 , 8 7 3  1 5 4 . 5  2 . 7 6  

2/ Sona r  2218-2255 2 9 1 6 4 . 4  56 .2  9 , 2 3 3  318.4 5 .67  

6/6 
I n d e x  2200-0200 2 40 1 8 . 7  46 .6  872 3.6 0 . 0 8  
Sonar  2225-0206 2 2 1 315 .0  49 .3  1 5 , 5 3 6  7 0 . 3  1 . 4 3  

IJ' S = smol t  

D i s c o n t i n u o u s  f i s h i n g  



1970 UGASHIK RIVER SOCKEYE SALMON SMOLT STUDIES 

Thomas R .  Schroeder, Assistant Area Biologist 
Alaska Department of Fish and Game 

Division of Commercial Fisheries 
Dillingham, Alaska 99576 

ABSTRACT 

The sockeye salmon smolt enumeration and sampling program a t  the 
outlet of Lower Ugashik Lake was conducted from May 15 to June 11 . A 
ser ies  of standard winged fyke nets were used to  trap the smolt during their 
seaward migration. Five fishing s i t e s  fished on a random schedule two out of 
every three nights between 9:00 p.m. and 2:00 a . m . ,  yielded a total  smolt 
outmigration estimate of 1 ,306,430,  consist ing of 57.5 percent Age I and 42 .5  
percent Age I1 smolt . 

The index fishing scheme was not conducted during the 1970 season  
due to a shortage of large nets  required to fish the two s i tes  located in  the 
deep channel. The index net s i t e  (s i te  4) was ,  however, fished every third 
day to determine the percentage of smolt migrating to sea  outside of the ran- 
dom fishing hours. Age, weight and length da t a ,  which were previously taken 
from a sample of the index net ca tches ,  were derived from a composite sample 
from a l l  five fishing s i t e s .  

INTRODUCTION 

The Ugashik sockeye salmon smolt enumeration and sampling program 
was initiated in  1956 and has  been operated every year since then with the 
exception of 1966. Data obtained from this program have been used to es t i -  
mate relative abundance and age  composition, and to determine average 
lengths and weights for each  age c l a s s  of sockeye salmon smolt migrating 
to  s e a .  These data are used to  estimate optimum escapement ranges and to  
forecast age composition of returning adul ts .  

Field work was under the supervision of the author with Wilson Potter- 
ville , Don B i l l  and Jay Priest participating in the program. 



METHODS AND PROCEDURES 

Fyke Net Design 

Fyke nets  constructed of 1-inch (stretched measure) nylon or vinyl 
webbing in  the wings and body and 1 -inch stretch measure webbing in the 
tunnel were used to  trap the smolts (Figure 1). The nets  were hung from 
steel  frames, 4-feet wide and between 4 and 7 feet  deep .  Each of the two 
wings were 10 feet  long and were held open by the force of the river current. 
Two spacer l i nes ,  each 8 feet  long, were attached to the wings and allowed 
the net  to  fish a n  8 foot wide section of the river. The body of the net 
funneled from the frame to a 4 "  x 10" rectangular aperture a t  the throat. 

Fyke Netting Procedure 

Fyke ne ts  were suspended a t  five standard fishing s i t e s  across  the 
river along a 1/2-inch wire cable which was secured to  each bank by Dead- 
men (Figure 2 ) .  A pair of manila headlines were attached to  the cable a t  each  
fishing s i te  while numbered f loats ,  tied to each  headline, served to  identify 
each s i te .  

Divided l ive boxes,  a s  described i n  Siedelman, 1969, were used 
instead of cod ends on a l l  ne t s .  A six-inch diameter rubber tube carried the 
smolt from the fyke net t o  the l ive box. The use  of the l ive boxes facilitated 
handling of the smolt and reduced the mortality due to  a reduction in  scaling 
of the smolt against  the s ides  of the cod ends.  

Sampling Design 

In 1958 a random sampling scheme using fyke nets  on five s i t e s  were 
developed to  derive an  estimate of the total  smolt outmigration. Each s i te  was 
fished on a random schedule for one hour between the hours of 9:00 p.m. and 
2:00 a .m.  The random scheme was fished four out of five nights with the index 
net  s i t e  being fished 24 hours on the fifth day.  

The index fishing scheme, used since 1956, was not conducted in  1970. 
A newly formed channel running through the fishing s i tes  4 and 5 and the lack of 
enough nets  of the proper depth to fish these  s i t e s ,  prohibited operation of the 
fishing scheme. 

Fishing was conducted between May 15 and June 11.  The random scheme 
was fished two out of every three nights with the index net s i te  being fished on 
the third night. 





UGASHIK 
RIVER 

Figure 2 .  Ugashik River sockeye salmon smolt sampling s i te .  



A l l  length frequency and sca le  samples were acquired from a composite 
sample taken from catches  of a l l  f ive s i t e s .  A l-pound length frequency sample 
and 20 weights and sca les  were taken each  night with additional samples being 
taken during nights of peak outmigration. 

Smolt samples were separated into three fishing periods (Tables 1 and 2) . 
Size composition was determined from readings of 460 smolt s ca l e s  (Table 1 ) .  
The percentage, mean length and weight of each age group were determined by 
period and for the entire season by weighing the total number of samples for 
each  period by the total catch for each  period (Table 2 ) .  

An estimate of the total outmigration of smolts was  derived by the follow- 
ing formulae : 

where x = estimate of total smolt outmigration - 
x = average random catch between 9:00 p.m. and 2:00 a .m.  per actual  

f i s h i n g d a y =  25,502 smolt 
19 fishing periods 

a = number of possible fishing s i t e s  across  the river 

- - width of river - 280 ft.  

opening of fyke net 8 ft. 

b = number of possible fishing days  during the sample period = 27 days  
c = expansion coefficient for 24-hr. est imate 

The expansion coefficient (c) for a 24-hour estimate was  derived from 
the 24-hour index net catches a s  follows: 

where y = total 24-hour index net ca tches  
z = 24-hour index net catches  during the random fishing hours of 

9:00 p.m. - 2:00 a .m.  

During the sample period, May 15 to  June 11 , 19 of 2 7 possible days  were 
fished on a random schedule.  

RESULTS 

The random sampling scheme was fished 19 days of the 27 day season  
and caught a total of 25,502 smolt (Table 3 ) .  Site 4 caught the  majority of smolt, 
35.5 percent. 

- 18 - 



Table 1 . Ugashik River sockeye salmon smolt sampling da t a ,  1 9  7  0 .  

Random % of // 1 l b .  // of 11 of 
Smol t s e a s o n ' s  samples fish S c a l e s  

P e r i o d  No. Date Ca tch  t o t a l  measured lneasured read  
May 

1 15-2 3 707 2.8 5 154 120 
May-June 

2 24-01 18 ,673  73.2  8 298 160 
June  

3 02-10 6,122 24.0  9 455 180 

T o t a l s  25,502 100.0 22 907 460 

Table 2 .  Age (length and weight of sockeye salmon smolt by sampling period 
from the Ugashik River system,  1 9 7 0 .  

Mean l e n g t h  Mean weigh t  
i n  rmn i n  grams P e r c e n t a g e  o f  

of a g e  group of age  group age  group 
P e r i o d  No. Date  I I I I I I I I1 

May 
1 15-23 100 .0  126.8 8 .2  1 6 . 3  33.1  66.9 

May- J u n e  
2 2 4- 0 1  97.0  124.7 7.7 1.5.8 50.0  50.0 

J u n e  
3 02-10 96.6 125.0  7.7 1 6 . 1  8 3 . 1  16 .9  

Weighted Averages 97.0 124.8  7.7 15 .9  57 .5  42.5 



Table 3.  Ugashik River sockeye salmon smolt catches  in the random sampling 
scheme by fishing s i t e ,  1970 .  

Random Sampling Sites Daily Accum . 
Date 1 2  3  4  5  total total 

May 1 5  1 0  1 6  1 4  1 32 32 
1 6  0  1 3  1 2  7  3  2  64 
1 8  1 0  4  6  1 80 1 0 1  1 6 5  
1 9  0  3  0  22 77 102  2  67 
2  1 0  1 5  54  149  2  220 487 

29 1 9  457 953  3 , 3 9 8  1 , 0 4 4  5 , 8 7 1  1 4 , 6 1 7  
3  0 1 3  0  255 59 5  55  918  1 5 , 5 3 5  
31 1 , 3 4 4  2 , 1 5 4  57 250 40 3 , 8 4 5  1 9 , 3 8 0  

June 2  5  5  372 23  0  137  587 1 9 , 9 6 7  
3  239 47 3  38 0 215 9 4  1 , 4 0 1  2 1 , 3 6 8  

Total 4 , 2 2 8  5 , 3 8 0  2 , 7 2 1  9 , 0 6 2  4 , 1 1 1  25 ,502  25 ,502  

Percent 16 .58  21 .10  10 .67  35 .53  16 .12  1 0 0 . 0 0  1 0 0 . 0 0  



Twenty-four hour sampling, conducted 9 days  of the s eason ,  indicated 
that  97.2 percent of the  smolt outmigration occurred during the random fishing 
hours of 9:00 p.m. and 2:00 a.m. yielding an expansion coefficient (c) of 1 .03 
(Table 4 ) .  The total smolt outmigration estimate for 1970 was 1 ,306 ,430 .  

Age I smolt comprised 57.5 percent of the total outmigration and aver- 
aged 97.0 mm in length and 7.7 grams in weight. Age I1 smolt comprised 42.5 
percent and averaged 124.8 mm and 15.9 grams (Table 2) . 

DISCUSSION 

The 1970 smolt outmigration estimate of 1,306,430 is the smallest  on 
record. The extremely small outmigration was most probably the result  of the 
small escapement of 70,89 6 adul ts  in  19 68, which would have produced the 
Age I smolts ,  and a minimal holdover to Age I1 of smolts from the 1967 escape-  
ment of 238,830. The average lengths and weights,  a l l  of which were higher 
than the 12-year average,  i s  further evidence of a very small smolt population, 
one which i s  much smaller than the lake nursery area i s  capable of holding. 

Further comparative data a re  continued in  Appendix Tables B-1 - B-3. 

SUMMARY 

1. The random fishing s c h e m  caught 25,502 smolt with s i te  4 catching 35.5 
percent of the total  random catch.  

2 .  Twenty-four hour sampling indicated that  97.2 percent of the smolt out- 
migration occurred during the random fishing hours. 

3. Total smolt outmigration estimate was  1 , 3  0 6 / 4 3  0.  

4. Age I smolt comprised 57.5 percent of the total outmigration and averaged 
9 7.0 mm in length and 7.7  grams in weight. . . 

5.  Age I1 smolt comprised 42.5 percent of the total  outmigration and averaged 
124.8 mm in length and 15.9 grams in weight. 
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1970 NAKNEK RIVER SOCKEYE SALMON SMOLT STUDIES 

Darwin A .  Biwer, Jr. 
Alaska Department of Fish and Game 

Division of Commercial Fisheries 
2 1 2 East International Airport Road 

Anchorage, Alaska 99502 

INTROD UCTION 

The Naknek River smolt studies continued in  1970 i n  the same manner 
a s  in previous years (McCurdy , 19 69) . The project was supervised by the 
author with ass i s tance  from Donald L .  Siedelman. The field crew consisted 
of Robert Manning and Paul Brown. 

METHODS AND PROCEDURES 

In 1970 the complete sampling scheme began on May 28 and was 
completed on July 16.  

The same methods were used in 1970 a s  were used in 1968 and 1969 
a s  described in McCurdy (1969). 

Age, weight and length samples were taken from each  s i te  fished. The 
sca les  were read and data compiled by the author. 

RESULTS 

Mean a i r  and water temperatures for the 1970 season are compiled in 
Table 1 .  The largest  daily outmigration occurred on June 5 (Table 2) when the 
mean water temperature was 5 2' F . 

The random schedule was fished from May 29 through July 5. The total  
catch was 47,277 smolt (Table 2) . The percentage catches  by s i te  were 1 . 4 ,  
5 .6 ,  60.5,  20.3,  9 .0 ,  and 3.2 for s i t e s  one through six respectively (Figure 1) .  



Table 1 . Mean water and a i r  temperatures by d a y ,  Naknek River, 1 9 7 0 .  

Mean water Mean a i r  Mean water Mean a i r  
Date temperature--OF tempera ture--OF Date temperature--OF temperature--OF 

May 27 

28 

29 

3  0 

3 1 

June 1 

2  

3 

4  

5  

6  

7  

8  

9  

1 0  

11 

1 2  

1 3  

1 4  

1 5  

1 6  

June 1 7  

1 8  

1 9  

20 

2 1  

22 

2 3  

2 4  

25 

2  6  

2 7  

2 8  

2  9  

30  

July 1 

2  

3  

4 

5 

6 

1/ Not recorded 
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T a b l e  2 .  Random s a m p l i n g  c a t c h e s  o f  s o c k e y e  s a l m o n  s m o l t  b y  f i s h i n g  site, N a k n e k  
R i v e r ,  1 9 7 0 .  

SITE 
D a t e  1 2  3  4  5  6  To ta l  D a i l y  % Accum.  % 

M a y  29 5 3  1 5 3  2  8  4 8  6  9  2 4  375 0 . 7 9  0 . 7 9  
30  4  2  2 5 1  4  0  8 9 0  265 2  5  1 , 5 1 3  3 . 2 0  3 .99  

J u n e  1 0  3  1 , 1 5 7  9 7  707 261  2 , 2 2 5  4 . 7 1  8 . 7 0  
2  0  0  0  1 0 6  0  23  1 2 9  0 . 2 7  8 . 9 7  
4  1 3 6  0  1 0 7  250 0  0  49 3  1 . 0 4  1 0 . 0 1  
5  3 4  1 1 7 , 5 9 9  1 , 4 6 8  562 9 3  1 9 , 7 5 7  4 1 . 7 9  5 1 . 8 0  
7  1 6  1 0  8  8 8 9  5 0  0  9 7 3  2 . 0 6  5 3 . 8 6  

T o t a l  6 5 5  2 , 6 2 4  2 8 , 6 2 5  9 , 6 0 3  4 , 2 7 1  1 , 4 9 9  4 7 , 2 7 7  1 0 0 . 0 0  

P e r c e n t  1 . 4 8  5 . 6 5  6 0 . 5 4  2 0 . 3 1  9 . 0 3  3 . 1 7  100,QO 





The largest  single day ' s  catch (19,757 smolt) was  41.79 percent of the total  
s ea son ' s  catch.  The second largest  catch (2,724 smolt) was  5.76 percent of 
the catch.  

Index catches were made from May 30 through July 6. The total index 
catch during eleven 24-hour periods was 48,237 (Table 3) . Peak catches  were 
made between June 5 and June 15. The largest  ca tch ,  taken on June 5 ,  was 
13,633 smolt. 

During the random sampling hours,  21 00-0600, the index net caught 
77.07 percent of the total  24-hour ca tch .  

A total of 932 smolt were sampled for a g e ,  weight and length (through- 
out the season) . As in previous years  20 samples were collected before mid- 
night and 20 samples after midnight. 

Scale readings determined the age composition to  be 55.25 percent Age I 
smolt and 44.75 Age I1 smolt (Table 4) . No Age I11 smolt were caught in 1970. 
The outmigration consisted of a n  estimated 2,018,207 Age I and 1,634,657 Age 
I1 smolt . 

Age I smolt averaged 8.98 grams in  weight and 99.65 millimeters in  
length.  Age I1 smolt averaged 12.05 grams and 11 3.65 millimeters. 



Table 3. Naknek River index  ne t  c a t c h e s  o f  sockeye  salmon smolt  by 90-minute pe r iods ,  May 30-July 5 ,  1970 

9 C -minute 
per iods  

2101-2230 

May June 
30-31 2-3 

28 0 

248 171  

571 106 

1 , 6 1 0  30 

3 ,730 18  

June June June  June 
5 -6 8 -9 11-12 14-15 

June 
20-21 

June June June July 
23-24 26-27 29-30 5-6 Total  

1 0 111 0 2 ,649 

268 94  255 189 4 , 2 6 6  

1 , 6 4 7  551 9 59 459 1 1 , 3 8 8  

26 375 598 317 , 5 , 7 3 1  

0 30 18  2 29 7 , 4 2 9  

37 6 129 1 0 5 , 7 1 2  

38 70 0 0 1 , 8 5 5  
1 5  137 0 0 831 

35 0 0 0 622 

0 0 0 0 370 

0 2 0 0 86  

0 5 0 0 219 

0 0 0 0 1 , 0 1 1  

- 

Total  7 ,270  361 1 3 , 6 3 3  3 ,472 6 ,174  9 , 0 8 9  1 , 3 0 3  2 ,406  1 , 3 9 3  1 , 9 4 2  1 , 1 9 4  48 ,237 



, TABLE 4. Number, p e r c e n t  and appor t ioned  c a t c h  by age of sockeye srnolt samples ,  
Naknek R i v e r ,  1970. 

No. sampled % sampled 
by p e r i o d  by p e r i o d  

Sample Age Age Age Age L a t i n  Sq. Apportioned c a t c h  
Date  No. I I1 T o t a l  I 11 Catch Age I Age I1 

T o t a l  595 337 932 63.84 36.16 47,277 26,121 21,156 
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1 9 7 0  WOOD RIVER SOCKEYE SALMON SMOLT STUDIES 

Thomas R ,  Schroeder, Fishery Biologist 
Alaska Department of Fish and Game 

Division of Commercial Fisheries 
Dillingham , Alaska 9 9 5 7 6 

ABSTRACT 

The sockeye salmon (Oncorhynchus nerka) smolt sampling program a t  
the outlet of Lake Aleknagik in the Wood River Lakes system coincided with 
a marking program conducted by the National Marine Fisheries Service. 

A single standard winged fyke net  was fished between June 6 and 
June 22 a s  an index to  measure relative abundance of smolt migrating seaward 
from the system. The ne t  was  fished between 2100 and 2300 hours which 
resulted in a catch of 91,851 smolt composed of 78.8 percent Age I and 2 1 . 2  
percent Age I1 smolt . 

INTRODUCTION 

The Wood River smolt program was  initiated in 1951. The purpose was  
to  measure relative abundance of smolt migrating from the Wood River Lakes 
system. The result was  to be an annual index which would be comparable from 
year  to  year. 

Smolt sampling has  coincided with a marking program conducted by the 
National Marine Fisheries Service s ince 1967. In 19 68 the sampling program 
was discontinued. 

Fishing conducted between June 6 and June 2 2  was divided into three 
periods: June 6-10, June 11 -15 and June 16-22. The index catch was  made 
by standard winged fyke net fished each  night from 2100 to  2300 hours. A 
large outmigration of smolt was observed before smolting operations began on 
June 6 .  



RESULTS 

The total  index net catch of 91 ,851 smolt was equivalent to  54.0 index 
points.  The index base is the 1952 catch with an  assigned value of 100.00 
(Table 1) . The 1970 catch was not expanded because the 5-hour index fish- 
ing period was not fished a s  in  the past .  

Size composition was determined from length measurements of 848 smolt. 
Nine samples of 100 fish each  were taken (Tables 2 and 3) . Age determinations 
were based on the agings of 170 sca les  (Table 3) . 

The percentage, mean length and mean weight for each  age group were 
calculated for each period and then for the  entire season.  The samples for 
each  period were weighted by the period catches  they represented to adjust  
for changes during the season  i n  the magnitude of the catches  (Table 3 ) .  

Age I smolt comprised 78.8 percent of the total outmigration and aver- 
aged 82.7 mm in length and 4.4 grams in  weight. Age I1 smolt comprised 21.2 
percent of the run and averaged 92.9 mm in length and 6 . 6  grams in weight 
(Table 2) . 



TABLE 1. Wood River  sockeye salmon smol t  c a t c h  by hour  and day,  1970 

Index hour  c a t c h  T o t a l  i n d e x  c a t c h  Index p o i n t s l /  
Date  2100-2200 2200-2300 D a i l y  Cumulative D a i l y  Cumulative 

J u n e  6 
7 
8 
9 

1 0  
11 
1 2  
1 3  
14 
1 5  
16  
17  
1 8  
19 
20 
21 
2 2 

T o t a l s  16,077 75,774 91,851 91 ,851  54.02 54.03 

P e r c e n t  17.50 82.50 100.00 100.00 - - 

1/ One i n d e x  p o i n t  = 1,700.34 s m o l t .  - 

2/ P e r c e n t  of t o t a l  c a t c h  f o r  r e s p e c t i v e  hours  from June  7-22 a p p l i e d  t o  d a i l y  - 
t o t a l  of 2,063 t o  o b t a i n  h o u r l y  c a t c h e s .  



TABLE 2.  Age, we igh t  and l e n g t h  of sockeye salmon s m o l t  by p e r i o d  from t h e  Wood 
R i v e r  sys tem,  1970. 

Percen tage  
Mean l e n g t h  Mean weigh t  of age  group 

P e r i o d  Date  Cutoff  I I I I I1 I I1 

1 June  6-10 87.5  81.3 90.9 4.4 6 .0  83.0 17.0  

2 J u n e  11-15 89.5  82.7 94.0 4 .8  6 .6  83.8 16.2  

3 J u n e  16-23 91.5  84.7 95 .1  4 . 1  7.5 67.6 32.4 

Weighted a v e r a g e s  82.7 92.9 4.4 6.6 78.8 21.2 

TABLE 3.  Wood R i v e r  sockeye salmon s m s l t  sampl ing d a t a ,  1970. 

NO 70 f 
Srnolt Percen tage  o f  No. of 100 No. f i s h  s c a l e s  

P e r i o d  Date c a t c h  s e a s o n ' s  t o t a l  f i s h  samples measured aged 

1 J u n e  6-10 41,185 44.84 4 364 70 

2 J u n e  11-15 24,092 26.23 3 302 60 

3 J u n e  16-23 26,574 28.93 2 182 40 

T o t a l s  91,851 100.00 9 848 170 



APPENDIX A 



Appendix Table A-1 . Weather and stream observations,  Kvichak River, May 3 - June 7 ,  1 9 7 0 u .  

Date 

Sky Wind 
Dir . - V e l  . 

0 9 0 0 g  2000 0900 2000 

Air temp. Water temp. 
OF OF Water 

Max.-Min. 0900 2000 g a u s e u  

- 3 7 - 
- 3 8 - 
- 37.5  - 

66-36 3 7 3 5 
72-32 3 9 37 .5  
56-30 3 8 3 7 
59-32 39 3 7 
59-30 3 9 3 9 
61 -30 3 9 4 2 
62-41 4 2 4 0 
66-39 4 2 4 3 
72- 4 3 - 
53- 4 1 4 1 
56-40 4 3 44 

- 4 4 - 
- 44 - 

62-42 4 5 44 
64-40 44 4 3 
67-38 4 2 44 
72-42 46 44 

- 46 - 
68-35 44 4 6 
62-48 4 5 46 
70-32 4 5 46 
70-32 46 4 6 1 9 . 1  
70-36 4 8 47 1 9 . 1  
70-36 4 9 50 1 9 . 1  
64-40 49 4 8 1 9 . 1  

Turbidity 
0900 

(continued) 



Appendix Table A-1 . Weather and stream observat ions ,  Kvichak River, May 3 - June 7 ,  1 9 7 0 ~ ( c o n t i n u e d )  . 

Sky Wind Air temp. Water  temp. 
Dir .  -Vel. OF OF Water  Turbidity 

Date 09002/  2000 0900 2000 Max.-Min. 0900 2000 gauge g 0900 

l~' Data for June 8-15 l o s t  during field operations.  

2/ A l l  readings from May 3-May 15 taken a t  1200 hrs .  
Data from U .  S.  G. S. , Water Resources Divis ion,  da t a  provisional and sub jec t  t o  revis ion,  Bench mark 

w 
co elevation 25.15 f t .  G . D .  , es tabl ished October 9 ,  1969. 

I 

Depth readings t o  the  neares t  one-tenth foot. 

Codings : 

1 - Clear  sky ,  cloud covering not  more than 1/10. 
2 - Cloud covering not  more than 1/2 sky .  
3 - Cloud covering more than 1/2 sky.  
4 - Complete overcas t .  
5 - Fog or thick haze .  



Appendix Table A-2. Kvichak River sockeye salmon smolt expanded twenty-four hour index catch by period, 1970 .  

Index hours Index Daily Accum. 
Date 1200-2200 2200-2300 2300-2400 0000-01 00 total 0100-1200 total total 

5/2-3 - 0  0  0  0  0  0  - 
3-4 - 0  0  0  0  0  0  - 
4  - 5  - 0  0  0  0  0  0  - 
5-6 - 0  3  0  3 3  3  - 

6-7 - 0  2  0  2  2  5  - 

7-8 - 0  1 0  1 1 6  - 

8-9 - 0  0  0  0  0  6  - 
9-10 - 0  0  0  0  0  6  - 

10-11 - 0  1 0  1 1 7  - 
11-12 - 5  2  2  9  9  1 6  - 
12-13 - 2  4  6  1 2  - 1 2  28 

13-14 - 29 8  2  3  9  3  9  6  7  - 
14-15 - 0  0  0  0  0  6  7  - 
15-16 - 2  6  4  1 2  1 2  79 - 

w 
16-17 - 2  3  5  3  40 - 40 119  

17-18 - 1 4  4  7  25 25  1 4 4  - 

18-19 - 0  2  4  6  6  1 2  156  
19-20 - 3  2  5  1 56 1 5  7  21 3  
20-21 8 3  8  284 1 4 6  4  3  8  4  3  2  953  1 , 1 6 6  
21-22 7  37 3 , 7 0 5  715 245 4 , 6 6 5  1 3 , 7 2 1  1 9 , 1 2 3  2 0 , 2 8 9  
22-23 9 , 8 6 6  8 , 4 5 0  5 , 3 8 4  2 , 0 0 0  1 5 , 8 3 4  5 , 6 1 9  3 1 , 3 1 9  5 1 , 6 0 8  
23-24 1 , 7 6 8  1 , 7 2 4  1 1 , 6 0 3  8 , 8 1 7  2 2 , 1 4 4  1 1 , 1 8 2  3 5 , 0 9 4  8 6 , 7 0 2  
24-25 1 , 6 8 1  273 0  229 502 2 , 3 0 9  4 , 4 9 2  9 1 , 1 9 4  
25-26 246 354  2 , 1 7 4  8 , 2 4 9  1 0 , 7 7 7  1 4 , 7 8 0  2 5 , 8 0 3  1 1 6 , 9 9 7  
26-27 2 4 , 9 6 3  3 1 , 6 6 1  28 ,149  1 , 7 3 9  61 ,549  1 1 , 0 6 6  9 7 , 5 7 8  214 ,575  
27-28 32 ,060  1 2 , 5 6 2  5 , 8 6 2  1 , 6 6 1  2 0 , 0 8 5  1 7 , 3 3 2  6 9 , 4 7 7  284 ,052  
28-29 1 7 , 5 7 3  6 , 0 5 3  1 1 , 6 8 4  1 3 , 6 8 4  3 1 , 4 2 1  4 3 , 3 9 1  9 2 , 3 8 5  376 ,437  
29-30 2 , 4 9 2  1 , 2 2 6  3 , 0 9 7  1 , 4 6 7  5 , 7 9 0  767 9 , 0 4 9  385 ,486  
30-31 1 , 3 4 0  2 , 1 7 5  3 , 5 6 4  3 , 7 3 5  9 , 4 7 4  1 , 9 5 5  1 2 , 7 6 9  398 ,255  

(continued) 



Appendix Table A-2. Kvichak River sockeye salmon smolt expanded twenty-four hour index catch by period, 1 9 7 0 .  

Index hours Index Daily Accum . 
- Date 1200-2200 2200-2300 2300-2400 0000-0100 total 0100-1200 total total  

5/3 1 -6/1 350 251 1 , 9 2 7  3 , 0 1 6  5 , 1 9 4  5 , 6 1 4  1 1 , 1 5 8  4 0 9 , 4 1 3  
6/1-2 1 , 0 9 4  239 310 8  5  5  7  37 6  2 , 0 2 7  4 1 1 , 4 4 0  

2-3 288 414  484 1 , 3 3 2  2 , 2 3 0  1 6 , 9 7 1  1 9 , 4 8 9  4 3 0 , 9 2 9  
3-4 897 1 , 6 2 7  2 , 6 3 2  3 , 4 0 7  7 , 6 6 6  2 , 5 0 5  1 1 , 0 6 8  4 4 1 , 9 9 7  
4-5 1 , 0 2 4  1 , 0 5 2  1 , 0 3 4  1 , 0 7 0  3 , 1 5 6  5  2  4 , 2 3 2  4 4 6 , 2 2 9  
5-6 1 , 9 1 5  8 , 5 7 1  3 , 2 2 0  7  48 1 2 , 5 3 9  1 , 6 8 8  1 6 , 1 4 2  4 6 2 , 3 7 1  
6-7 236 8  8  31 2  248 648 509 1 , 3 9 3  4 6 3 , 7 6 4  
7  -8 463  232 60 1 29 3  233 989 4 6 4 , 7 5 3  
8  -9 3  5  0  1 3 3  1 1 3 4  3 , 5 2 4  3 , 6 9 3  4 6 8 , 4 4 6  
9-10 1 , 0 0 1  365 1 9 4  730  1 , 2 8 9  4 , 1 4 9  6 , 4 3 9  4 7 4 , 8 8 5  

10-1 1 642 4  1 0  0  4  1 1 , 0 8 7  1 , 7 7 0  4 7 6 , 6 5 5  
11-12 0  2  2  6  7  7  96  4  7  1 4 3  4 7 6 , 7 9 8  
12-13 2 ,316  273 192  6  5  1 1 , 1 1 6  840  4 , 2 7 2  4 8 1 , 0 7 0  

I 
13-14 1 , 3 4 7  3  38 243 159  740 113  2 , 2 0 0  4 8 3 , 2 7 0  
14-15 1 230 137  0  367 0  368 4 8 3 , 6 3 8  

I 

Total 1 0 4 , 4 1 8  8 1 , 9 9 1  8 3 , 5 3 1  5 3 , 4 2 9  2 1 8 , 9 5 1  1 6 0 , 2 6 9  4 8 3 , 6 3 8  

Percent 21.59 37.45 38 .15  24 .40  45 .27  3 3 . 1 4  1 0 0 . 0 0  



Appendix Table A-3. Dates  and wa te r  temperatures a t  beginning of peak smolt 
outmigration, Kvichak River, 19 55 -1 9 70 . 

Beginning d a t e  of Water  temperatures i n  
Year peak outmigration deqrees  fahrenheit 

1955 June 4 38' 

1956 June 1 3 6' 

1957 May 28 42' 

May 22 

1959 May 26 4 2O 

1960 May 26 41' 

May 23 

June 1 

May 24 

June 1 

May 24 

- 

May 26 

May 25 

May 30 

May 26 

1/ Date  of peak outmigration not  known. 



Appendix Table A-4. Kvichak River 24-hour sockeye salmon smolt c a t c h e s ,  average lengths  and weigh t s ,  1955-1970. 

AGE I AGE I1 

Average Average Total Total 24-hr. 
Outmigration Number ~ e r c e n t g  length Weiqht Number Percent length Weight number index!/ 

1955 18,198 7 89 mm - 241,780 93 109 mm - ( 2 5 9 , 9 7 8 ) g  7 .8  
1956 30,287 3 9 92 mm - 47,373 6 1 116 mm - ( 77,660)?/ 2 .3  

1957 22,253 72 96 mm 7 .3  g 8 ,654  28 120 mm 1 4 . 4  g 30,907 0 .9  

Sixteen-year 
averages  614,039 44 88 mm 5 .9  g 1 ,112 ,855  56 110 mm 10.9  g 1 ,726 ,892  51.8 

lJ One index point = 33,340 smolt . 
2/ Numbers of Age I and Age I1 f ish  derived from rounded-off s ea son  percentages except  in  19 63,  19 64,  1965 and 19 66 when 

rounded percentages were derived from numbers of smolts  obtained by weighting length frequency distr ibution by dai ly  
c a t ches .  

3J 24-hour ca tch est imated by ra t ios  with yea r s  of ac tua l  24-hour f ishing and from visual  observations of smolt migration 
out s ide  the 3 -hour index period. 
24-hour index ca tch  est imated from ra t ios  with the  3-hour index period ca tch  obtained during only 2 d a y s  of ac tua l  24- 
hour f ishing . 



Appendix Table A-5. Kvichak River s o c k e y e  sa lmon smol t  photo-counter  c a l i b r a t i o n s ,  1970.  

F ish ing  F i s h  pe r  Total  Coun t s  per F i sh  pe r  F i sh  p e r  Da i ly  avg . 
D a t e  Hour t ime Weigh t  pound f i s h  Coun t s  minute minute coun t  f i sh /count  

5/21-22 2200 18 .58  1 9 . 4  4 1 795 1 0 6  5 .71  42 .8  7.50 
2200 3 .10  1 8 . 6  36 670 1 0 5  33.87 216 .1  6 .38  
2200 1 4 . 7 3  1 7 . 3  33  571 159  10 .79  3 8 . 8  3.59 
2300 1 5 . 0 7  9 . 3  3 4 316 107  7.10 21 .0  2 .95  5 . 1 0  

(cont inued)  



Appendix Table  A- 5 .  Kvichak River s o c k e y e  sa lmon  smol t  photo-counter  c a l i b r a t i o n s ,  1 9  70 (cont inued)  . 

Fi sh ing  F i s h  pe r  Total  C o u n t s  pe r  F i sh  p e r  F ish  p e r  D a i l y  a v g .  
D a t e  Hour t ime  W e i g h t  pound f i s h  C o u n t s  minute  minute  coun t  f i sh /count  

5/25-26 2200 20 .83  5 .5  3  7  204 30 1 . 4 4  9 . 8  6 .80  
2300 9 . 4 7  1 8 . 6  34 6  3  2  102  10 .77  66 .7  6 .20  
2300 1 4 . 9 5  1 6 . 5  36 594  100  6.69 3 9 . 7  5 .94  
2300 23 .85  6 .6  3  5  231 3  1 1 . 3 0  9 . 7  7 . 4 5  
01  00 4 . 6 0  1 7  . O  36 61 2  1 0 1  21 .96  1 3 3 . 0  6 .06  
01 00 5 .32  1 6 . 3  3  7  60 3  1 0 6  19 .92  1 1 3 . 3  5.69 6 . 3 6  

5/26-27 2200 3.70 24.6 4  2  1 , 0 3 3  216 5 8 . 3 8  279.2 4 .78  
2200 4 .32  25.2 4  1 1 , 0 3 3  203 46 .99  2 3 9 . 1  5 .09  
2200 0 .98  31.6 3  7  1 , 1 6 9  203 207.14 1 , 1 9 2 . 8  5 .76  
2200 3 .15  27 .3  36 98 3  201 63 .81  312.1 4.89 
2  2  00 1 . 6 5  23 .7  40 9  48 200 1 2 1 . 2 1  574 .5  4 .74  

t 2200 1 . 7 0  3 0 . 5  4  4  1 , 3 4 2  200 1 1 7 . 6 5  7 8 9 . 4  6 .71  
rP ,P 2200 2 . 2 2  28 .6  4  4  1 , 2 5 8  210 94 .59  5 6 6 . 7  5 .99  
I 2200 1 . 1 5  36 .4  42 1 , 5 2 9  206 179 .13  1 , 3 2 9 . 6  7.42 

2300 2 .53  28 .1  43 1 , 2 0 8  21 1 83 .40  477 .5  5 .72  
2300 0 .62  40 .0  3  9  1 , 5 6 0  200 322.58 2 , 5 1 6 . 1  7 .80  
2300 2 . 2 3  28 .6  3  7  1 , 0 5 8  2  0  0  89 .69  474 .4  5 .29  
2300 1 . 8 3  29 .5  4  2  1 , 2 3 9  200 109 .29  6 7 7 . 0  6 .20  
2300 1 . 8 0  32 .5  40 1 , 3 0 0  200 111.11 722 .2  6.50 
2300 0 .70  29.0 3  7  1 , 0 7 3  200 285 .71  1 , 5 3 2 . 8  5 .36  
2300 3 .68  27.3 42 1 , 1 4 7  220 59 .78  311 .7  5 .21  
2300 6 .82  1 4 . 2  3  9  554  1 8 5  27 .13  8 1 . 2  2.99 
0000 8 .78  - - 34 7  0 .80  3.9 4 .86  5 .61  

(cont inued)  



Appendix Table A-5. Kvichak River sockeye salmon smolt photo-counter calibrations,  19  70 (continued) . 

Fishing Fish per Total Counts per Fish per Fish per Daily avg .  
Date Hour time Weight pound fish Counts minute minute count fish/count 

5/27-28 1500  1 0 . 5 0  1 4 . 6  45 657 102  9 . 7 1  62 .6  6 . 4 4  
2200 7 .57  1 7 . 8  46 81  9  1 0 5  1 3 . 8 7  1 0 8 . 2  7 .80  
2200 3 .57  16 .6  4  8  797 1 0 1  28.29 223.2 7.89 
2200 3.32 1 4 . 7  3  8  559 100  30 .12  1 6 8 . 4  5 .59  
2200 3 .25  34.6 3  8  1 , 3 1 5  211 64.92 404 .6  6 .23  
2  2  00 2 .90  1 6 . 7  44  735 1 0 3  35 .52  253 .4  7 . 1 4  
2200 2 .58  1 4 . 0  40 560 100  38 .76  217 .0  5.60 
2300 2.27 37.9 43  1 , 6 3 0  21 3  93 .83  7 1 8 . 1  7 . 6 5  
2300 0 . 8 0  11 . O  4  1 45 1 100  125 .00  563.8 4 . 5 1  
2300 1 6 . 3 0  9 . 3  43  400 100  6 .13  24 .5  4 .00  
0000 1 3 . 8 3  8 . 6  43 3  7  0  9 5  6 .87  2 6 . 8  3.89 6 . 0 7  

(continued) 



Appendix Table A-5. Kvichak River sockeye salmon smolt photo-counter calibrations,  1970 (continued) 

Fishing Fish per Total Counts per Fish per Fish per Daily avg . 
Date Hour time Weiqht pound fish Counts minute minute count f i  sh/count 

6/3-4 0000 16.00 7.7 54 41 6 50 3.12 26.0 8.32 
0000 8.40 15.6 54 842 100 11.90 100.2 8.42 
0000 14.83 10.8 4 1 443 85 5.73 29.9 5.21 7.32 

I 
Seasonal Average 5.83 



Appendix Table A-6. Percent of sockeye salmon smolt outmigration occurring 
during index hours (2200-0100), Kvichak River, 1955-1970. 

outmigration 
Percent outmigration 
during index hours Year 

Averages 1,515,066 5 3 . 8 y  

The methods used to  expand the 3-hour index catches  to 24-hour catches  
for the years  1955, 1956,1959, 1960 and 1961 are  explained i n  the 1964 
smolt report. 

2/ This figure i s  nearly meaningless s ince i ce  flow precluded any estimate 
of comparative migration by period. 
Note that  the average 5 3.8 % migration during the index hours is probably 
high a s  the percent for three of the four years showing 82.3% was  assumed 
on the bas i s  that  82.3% of the smolt in 1957 migrated during the index 
hours. Sampling was not on a 24-hour basis  for the years ,  1955, 1956, 
1959, 1960 and 1961. - 47 - 



Appendix Table A-7. Kvichak River 3-hour sockeye  salmon smolt  c a t c h e s ,  
1955-1970,  (3-hour index  c a t c h e s )  . 

Year of Age I Age I1 Total Total  3-hr. 
outmiqra tion Number Percent  Number Percent  number i n d e x y  

1955 1 4 , 9 7 1  7 198 ,897  93  213,868 6 . 4  

Sixteerr-yea r 
a v e r a g e s  260,289 44 474,868 56 735,156 22.0 

-- 

1/ One index  point = 33,340 ~ m o l t s .  



Appendix Table A-8. D a t e s  of sampling and peak per iods  of sockeye  salmon 
smol t  outmigrat ion,  Kvichak River,  19  55-19 70 .  

Number Number Percent  of 
Year Da te  of d a y s  D a t e  of d a y s  to t a l  c a t c h  

1968 5/17-6/14 28 5/24-27, 6/1-5 9 76 

1969 5/23-6/18 26 5/27-6/5,6/10-15 14  97 

1970 5/1-6/15 46  5/25-5/29,6/2-4 8 6 5 

Average s 3 6 10 86 



Appendix Table A-9. Parent escapement  and corresponding percent  of Age 11 
sockeye salmon smolt produced, 1952-1967. 

- - -- - - - -  

Percent Age I1 
Year Escapement smolt 

1952 5 , 9 7 0 , 0 0 0  1 0 - 1 5 % Y  

1/ Based o n  24-hour index c a t c h e s .  

2/ E s t i m a t e d o n b a s i s o f 2 - o c e a n r e t u m s i n 1 9 5 6 a n d 5 2 f i s h i n  
1957 vs .  53 f i sh  i n  1957 and 63 f i sh  i n  1958.  
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APPENDIX B 



Appendix Table B - 1  . Average length and weight of Ugashik River sockeye salmon 
smolts  by freshwater age  group, 1958-1970.  

Year of Seaward Age I Age I1 
Migration Length Weight Length Weight 

19 58 93.0 6.4 112 .O 11.7 

19 59 90 .O 6.1 120 .O 13.5 

19 60 90 .O 6.6 108 .O 11.0 

19 6 1 90 .O 6.7 112 .O 12.2 

19 62 88 .O 6.1 112 .O 12.3 

19 63 89.8 6.1 104.3 9.6 

19 64 92.2 6.9 118.3 12.7 

29 65 93.7 6.9 114.1 12.5 

19 67 87.5 6.0 113.1 12.2 

19 68 92.8 6.5 112.6 10.7 

19 6921 97.4 7.5 121.2 14.5 

2 /  19 70- 97 .O 7.7 124.8 15.9 

12 year Total 1,101.4 79.5 1,372.4 148.8 

12 year Average 91.8 6.6 114.4 12.4 
- -  - 

1/ Weighted by index catch - 

2 1  Ueighted by  random catch  - 



Appendix Table B-2.  Ugashik River sockeye  salmon e s c a p e m e n t s  and smol t  production,  
1 9 5 6 - 1 9 6 7 .  

Brood Ugashik River Millions of ~rnolt-%educed Smolt Per 
Year Escapements Age I Age 11 Age I11 Total Spawner 

1/ No outmigration estimate f o r  1966. - 
2 1  The Age I1 smolt from the 1968 escapement will not leave freshwater until 1971. - 



Appendix Table B-3. Comparative a g e ,  length,  index net  catches  and outmigration 
estimates of sockeye salmon smolt from the Ugashik River system,  1956-1969. 

Year of Age I Age I1 Out- 
Seaward Mean Length Mean Length Index Index Net Migrat ion 

Migrat ion Percent  i n  mm. Percent  i n  mm. Poin ts  Catch Estimate 

1956 11.0 - - 89 .O - - - - - - --- 

Note: Age Group I and I1 denotes  the number of w in te r s  spent  i n  f reshwater .  Age and 
length  a r e  weighed by the  index ca tch .  

1 / - 1.0 percent  Age 111 i n  1960; 0 . 1  percent  Age I11 i n  1963 and 1964. 

2 1  - Age and length  were weighed by the  random ca tches .  



APPENDIX C 



Appendix Table C-1 . Comparative a g e ,  l e n g t h  and i n d e x  n e t  c a t c h e s  of sockeye 
salmon smol t  from t h e  Wood River  sys tem,  1951-1970. 

Age I Age I1 Two hour  Two haul 
Seaward Mean M e  an Index p o i n t s  i n d e x  n e t  index nc 

m i g r a t i o n  Per  c e n t  l e n g t h  P e r c e n t  l e n g t h  Unadjusted ~ d j  u s t e d  c a t c h  c a t c h  

1970 78.8 
19 y e a r  
t o t a l  1 , 6 6 2 . 0  

1 9  y e a r  
average  87.5  83 .8  12.5  101.&' 218.0 220.8 370,585 925,6; 

11 F i v e  hour  i n d e x  n e t  c a t c h  o b t a i n e d  from fo l lowing  p r o p o r t i o n s :  - 

Two-hour i n d e x  c a t c h  Seasona l  t o t a l  2-hour 
i n  5-hour sampl ing = i n d e x  c a t c h  
Five-hour i n d e x  c a t c h  Seasona l  t o t a l  5-hour 
i n  5-hour sampling i n d e x  c a t c h  

2 /  Based on average  i n d e x  n e t  c a t c h  from June  16 through June  27 f o r  1951-1966 - 
compared w i t h  t o t a l  s e a s o n ' s  c a t c h .  

31 Arithmetic mean. - 

41  17-year t o t a l  and a v e r a g e .  - 

51 7-year t o t a l  and a v e r a g e .  - 



Appendix Table G-2.  Average l e n g t h  and weight  o f  Wood River  sockeye 
1 / salmon s m o l t s  by f r e s h w a t e r  age  g roups ,  1961-1970.- 

seaward Age I Age I1 
m i g r a t i o n  Length Weight Length Weight 

9 y e a r  t o t a l  

9 y e a r  average  81.9 4 .9  99.5 7.9 

I/ Weighted by i n d e x  n e t  c a t c h .  - 



Appendix Table C-3. Wood River  sockeye salmon escapement and smelt 
produced, 1951-1968. 

Index va lues  of Index u n i t s  
Wood River smol ts produced per  1 ,000 

Year escapement Age I Age I1 To ta l  spawners 

18  year  
t o t a l  14,583,000 3,582.12/ 435.1- 31 3,969.1- 2 / 6.565 

18 yea r  
average 810,000 

1/ The Age I1 smolts  from t h e  1968 escapement w i l l  no t  l e ave  f reshwater  - 
u n t i l  1971. 

21 17 year  t o t a l  and average.  - 

3/ 16 year  t o t a l  and average.  - 



Appendix Table G 4 . p e r c e n t a g e  o f  Wood River  sockeye salmon smol t  pa ra -  
s i t i z e d  by t h e  c e s t o d e ,  Tr i senophorus  c r a s s u s ,  1961-1970 

T o t a l  number Number of  Range of  P e r c e n t  smol t  Range between 
of s m o l t  1 l b .  samples  1 l b .  samples  p a r a s i t i z e d  samples  i n  % 

Year examined examined s i z e  a l l  samples  p a r a s i t i z e d  



Becaure the Alaaka Department of Firh and Game receives federal funding, all of itr 
public program and activities are operated free from discrimination on the barir of race, 
religion, color, national origin, age, sex, or handicap. Any perron who believes he or rhe 
haa been discriminated againrt rhould write to: 

O.E.O. 
U.S. Department of the Interior 
Waahington, D.C. 20240 
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